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m m m 

[0001] mm'^mi&mi^m^^-r^m^m(Dmmi<im'r:b. xmmiM. ^ 

tli^lT^V'i' — lr;5^f^ffib> $^>{CLachrymatory factor synthase (LFS) (Nature 419, 
685, 2OO2:0WWF:Scmi)t)^i¥m'f-^^tiZX^mm^'^iThiopropanal S-Oxide)^S 

-^^^^O-diR^^Thiopropanal S-Oxide{i#^ti-efe§fci6. ^-^^^(D^M^^C 

^^tl^o Z.(DmW:^^UMtl^:^M^. reflex loop^U-C^f>ix§^?^5>^-<^ 

t±^mmmmvxm.^u ±^mmt)^^-r^tthK. :^^^^m^<Dmm(Dm 
mi. ^±22oo:&A<Dmm^m:dm^^tix\^^^. 

[0003] ^^WXmi : #^^3330305-^^^ 
##fF:fi:iltl: Nature 419, 685, 2002 
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[0005] u±(Dmmiz.m^x^mm^hit^-^:^^<Dmm^^i^<>^ ^xmm^m^^^ 
i2mm.m.^^mmr\.x\ v ^mm^ mmmm ^x^wm.'9^mt^^^fy.fz^ 

So 

n^th^^4T-(m^t(Dmx% mmmm^^i^^^mm^m\:^^x(Dmmtmm 
<Dmm^^m^mibhi^vtc. ^ox. mmmm^i^i^x^mm^mmti.xh'^-(T-( 
(Dm^m7K.^t-^mi^^^-ro ismm^tv^-^r-fm^tcDrnx. mmmm^.^^^ 
(Dmm'^x^mm^m(Dm^7!)m^.i:ox\^^fco i^^^h. }'V^T4B^<D'pxh^'p 
mmtmmmt(Dmxmmi^m<7)mmi'im7bmii>htiti. ^tih(Dmm-i. mmm 

T-ra.#<^v ^-rtttc^ov ^xh. mm}^^icx^mm^^(Dmf^mxm^^^&7im 
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[0006] urn. mm(D^m^mMi^/u-^—y'::^h7!>^iK<mm^tix^fc^ mmcomm^^ 

i3tf^mm<mm m^nm) ti.xiii-mi^mmx^^h(Dx-:h^^ti)mh^^t/£'of:i 
„ mmmm^i^i-immi±x^-Dx^fh{^x^mmii^mmm^n^j:i^ti^^t:d^h 

h(D^m^xox. ^■^:^^^<Dmmm.^^m\^^xi&mm^<Dmm^mtk^^mm.x 

^■^^^^<Dmm^'^i-immm^Mi.x(D^fj:hirmmmi:imm^mir^\'^ 
^-CT-(m^icmvxhmm^mi^m^m-r:5:iti»mh7b^t^^^tio ^lcd^m. 
4T-((Dmmm<Dmmti.xi>mmmm^^^mmx^^^t^Mf^'r^. b}5-i>. r 

[0007] :^mmi-i^±(Dmfi(Dm.^tl.Xmf^^tltih(DX:h^X. 1k<Dm^t^hf£^o 
[1] i^>^T<^<k^^T*ig$ti^^b:'^i^^W^^^i:L-C-^tf^?f^5>^^^^ffl^^: 



wo 2005/067907 



4 



PCT/JP2005/000202 



R 




Wb2] 



[3] h'94T4i^^mx'^?>. Li:ixiii2^i^mm.o)mm^^m^^mnmo 
[4] [i]-[3]ov ^Tnjb^i^mm.(Dmms^m^^mm.mt. 

[5] [i]-[3]ov ^'rtii!}^zmm(Dmms^m^^m^m^M^(Dmiz.mm'r^mm 

[6] [l]-[3]ov ^-rtbd-{c:tB«<^M?S5>^^^Sffl^^^*f^<Z)iS{-^^-r^#S 
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[8] [1]— [3]<ov ^-rti^^icmm<Dmm^m^^mnm^Mm(Dmzmm'r^mm 

[9] mmmmMTfiK mm^=^^:b^<D^m^^^&im^^n^. [7]xf*[8](^fB 
[10] mmM^mm^M-r^. mmmmi^m^^mw^m(Dmm7:>^0mmm'^mm 

^tts. [5]-[9]ov ^-rtt;^4cfE^o^R^K^^^^^^;^^feo 
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am 




[13] K^'1'T-r<Di=^E57'c^v^bf&^ffl-e$)-5. ii\]y.m.i2\{z.um(DmM'^m\sM 

Mo 

[14] [1 i]-[i 3]ov ^itirLtAzmWLo:>WM^m{SMmt. 

[0008] ^mm(Dmm^^m^^mm.mi-i. 0mm^^j:mmi^x-:>xm^^(Dmmi^m^ 
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[m2]m2i-i^ 'fg^^5)-(Thiopropanal S-Oxide) (T^-a^^^ci— T'*>-5o 
[E|3]gl3{:i. ffiM^5j-(Thiopropanal S-Oxide)<D^^mUi^i^i1^^'Pmi^( 
1-propanesulfinyl chloride) O^J^;^^^A'C$>So 

[04]|l|4fi. t^PHl^d-propanesuIfinyi chloride) d^e>ffiM^5>^-a-fifei--5;^=^—^^ 
Sr^i-i^7:7 (;&fli) x$>^„ 

msmsi-i. mm^^^mm\^x:d^ib>mm^mc^i£.x<Dmm(sT)i^^\, ^x(Dm\M 

msmsi-x. mm}^:^(DmmiiCx^x±-rmm<Dm^^it^i.tz.^^-^x$^^. 
[igioDEi ion. mm^^(Dmmi^x^x^-r^mw^(Dm^<Dmt^^-r^^z7x$? 

[iiiii]iiii mm^'^mm2'^m(Dmm9cT^&(DmM^itmvfc^y-yx$^^. 
[igii2]|gii2{i. mm^^<Dmm^mtmi^^^M(Dm:iJut(Dmm^-^^^x^ti!f> 

[igi3]ig i3«. mm^^^mmvx7!)^^mwL^m\^^^x(DmmisT)^v^^T4m 

[lii i4]i2i i4}i. mm^^(Dmmi^^^x±-r^mm(Du^^h^'^^T^(Dm^tm 

[iai5]Eii5{i. mmi$.i^(ommicx^x±-rmm<Dui^(Dm.^=ky'74T^(Dm 
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[iiii7]iiii mmm'^M(DmM(Dms^mti:\'~'7'^T^(Dm^tm'^^t(Dmx- 
(Grade) o^>fboM# ({"t^^j. mm0.^mmttiW ^^-r, 

mWf^m (DWmi^ (Grade) (OmtM ( A Grade) ^<7)M#<Sr^-t-o 
:^:jtj:^ ft ^ij^^ (R) o ^it^Tr^-^o 

[Ill25]|1125tt, mW:^'7^MM\z.i:^^ yyh^:y'^-^hu>'7:±.(DWM(Dn\B\}T(Dm. 

[026]ia26tt. mW.:^^^:^::^^^'^^. (R) <oft^0U ({g^^^^Sium) ^r^-f-o 
[|g27]027«. y>'h='Vi?i^hl/:/X±(D^?^P?.-<dr^^— ^cOft^^Jd^— ^?J. -fft 
M^iSc^aSSiI^) ^^-To 

[|g|28]a28f*. yz7V=Liy^^\.uiyx±(DWM(on\Bm(Di%^m{m-'m. mmi^ 
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[0010] 1 mmmm^^. 11 12 ^m^(om. 20 f^^^ 

[0011] ^^m(D--(Dmmnmm^m^^mnmi^mi-^o ^mi'iis^^xmm^m^ 

ti?>imm m:h^9^T^<D^mtmwTmm- Bg^s?: 765-770. 1995)0 k^-tt-t^ 

«— ^{C, mWWL^i^^tm^Jhmmi^^ifhtliLemp M: Report of the National 
Eye Institute/Industry workshop on CUnical Trials in Dry Eyes. CLAO J 21 : 
221-232. 1995) . Wi^iM. iXa.~i^V>'5gigS|^fc{i. ^>a:^—^UZ^mmm5^^(D 

^^fMmn(DWJ^LyDT (Visual display terminal) {^BiigUfcK^'YT-r^tf]. 

[0012] :^mm(Dmw.'^m^^mnmi. ^T(D^t^^xm^ti^^t^m^^^0.i^t 

[<b5] 
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0- 




mWiit^^^^iTo Thiopropanal S-Oxidef^^tD-fb^^-C^^tt^o 
[^b6] 




mi(Dmz.^^^O\^. iJ?-v^dj;(^jg^^5}.-e|r,^ThiopropanaI S-OxidefiT/l-^ 
/^^<^7|c^{e:Thioalkanal S-Oxide^iq^fm^Wit^Wb. ■?^0?^ig^'^|^'^^^^SV^<o 
t^^tEir^o Z.inh(OW^'\t^^<0^'^. TWoethanal S-Oxide(l). Thiobutanal 
S-Oxide(3). Thiohexanal S-Oxide(4){e:oV^-rfi. Thiopropanal S-Ox\AetW\^\^'B 
m'&-i)^-h^^ti)m^^t^X\^^^{]. Agr. Food Chem. 19, 269-272(1971)) „ 

Thiopropanal S-OxideS.t^^^^^M'^b'^^?^^i~-t^^<^'^b'a^^^-oV^T«. 3^ 

^t^^f$.i'lX^XmMl.Xh^l\ Thiopropanal S-Oxide^I/^O^^-fb-g-^Of^ 
M{v:fc/coTfi. J. Agr. Food Chem. 19, 269-272(1971). J. Am. Chem. Soc. 
Vol.118. No.32, 1996. 7492-7501. !^WfM333O3O5^^m^0^i^-t-^^t7i^X^^ 
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[0013] :$:mm(Dmw^m-^^mmmn. ^c)pM;^&^v^{«ffiff^fig^cJ^;c-r. ^^^^ 

Thiopropanal S-Oxide^^ffii-^^-g^t-tt. llHl^fc«90^^^5><^l^-^*^«»Jx. 

i'£};jLr(DXoi^m^'r^^t^'^x^^(W:7^(Dmmm=t^m)o ^-r. Thiopropanai 

S-Oxide^rj. Am. Chem. Soc. Vol.118. No.32. 1996, 7492-7501 J {Clffi^^tb-S^lfe 
{ilfpCT-a^^b. ^^/W^— 7^/V-^?^i:-r5„ rO^f^tC-^itL-SThiopropanal 
S-Oxide*«. a^^/]^=iL^y^/v^^i 1^^0^#-eHPLC(C#^U-r. Thiopropanal 

s-oxidecDt— ^®a(iiXT. mmmt\^^^)^nmu ^<Dmmm^^^/^^—y' 

/l-^l^l u l^fctXD'ISc^Thiopropanal S-Oxide*<hbT>^V^-5o 
(HPLC^#) 

mmmm mm iqa 
m^-^u^mm : mm spd-ioav 

^vi-^hy<^y^ : mm CR-5A 

;&7i=^ : -fe:/->zi.— Pegasil ODS 

: 30% MeOH (pH 3.3, TFA) 

: 0.6 ml/min 

^ai^SS : 210 nm 

tvSThiopropanal S-Oxide(7) AfCtS ^ i-^M^ llsl ^ fc:<9^-^T-^-5 J:5 
Thiopropanal S-OxideSr;*^^?gcO^M5>^^^SffiKM4' f--^#$-frS:ii:}di^-C#-5 

o 

Thiopropanal S-Oxide!^^<D^^m^iZO\,^Xh. lil±(0:^m^m\:ri:^(D 
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[0014] :^^m(D--mmx-i-±±n^(Dmm'^m^^mm.m^mitm^^yh(D~ut\^x^m 

[0015] :^^m<Dm(Dmmn±mmi^^m^^mnm(Dmm:f3mi^mu Md^^iatm 

wmm^^£mmi^Mx.it±m(Dmmm^^^m\'^xn^£o^t^^x^^. Mi^m^ 

[0016] :$imm(D-mmxi^mm:^^^y':f(Dm fmm:^y'y^^mmvfzm^hM^ m 

^(Dmmxmmmm (st) xi^mm(Dnm7i^m^mmtfj:^o w^(Dmmmi^ 

m^m\:^tt^i!bfcm7b^m&mmm^is\^^xmm(omm:bm<^^^mm^^^^^o t^o 
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[0017] :^mm(Dm(Dmmxitmm^Tyzf<Dmic fm^M<DM^<Dmm9^fmm mm 

*fc. }''^^T4(Dmmm^Mft^^'^xm\:,A(Dmm^^iibmm^m^i-fvxidi-f 
fi\ m^xuwm^ntimitmiA^\^ ^-r^cDm-^i^^K^Tfi^^m^^^tizx-^xv^^ 

55}-^. 6^#. 7^^. 8^^. 9^^. 105>^. 11^^^. 12^^. 13^m. 14^ 

[0018] ^mm(D^Km(Dmmx}'imm:^y'^yy'<Dm^miiwzfMM(Dmmm'^A^ 
m^-t^mm^nr^Mm^^^y'yyj ^mmu :^(D^Try:/izx^xm&\^fcmm^ 
^m^i^mti^x^^m^^m^o w^(Dmmw^nz^-rxDic^ v=7^T^(Dm^x 
\^mm:^'ry-:fmzi6n^mmnmmtimn^\z.it^x^pfi:\ \ x^t^hm^&t^mi 
<fM-i^ mm^mmz'r>\*^xmn^t(Dm.t^-'mmmtti:^m\^-i)^h^. tj^ox. 
mi'&'Lfz.m^nmmfiK '^^m-^\.x-id\,^tz.iE'^um(Dmm^^(Dwmn^m) 
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[0019] mm9^mmm^:y^y'^yyiziXoxnhinfzm^m mmm^A) ^v^^T4(Dmm 

^t^n^-r^o ^(Dx^\z. mm^mA^mmtvxv'74T^<Dm^(Dm^t(m\^^i-x 
^m)%:^^^-r^^ti)^^x^^o mm^M^i^^mmir^<Dxnfj:<. mm^y^^ 
•:^<Dm^tL.xmMi.tcmmBmm. (m-hmm9nrmm(DmMm.) ^mm ux. mmi^ 

mm^mmw^^Mtmmmmmmmf^mmt^m^^^x^ mmM^<Dmi^f(Tm& 

^\:vx\^^^tm^\^.mtm(D±mmit>ibtifcm^icm^^^^m\^x\^^t¥i^ 
[0020] }^±.(o^mmiz.^i-yhWMnm^(om-&:^m'i. m^m'&^fifi^^-bmwj-^-:^ 

:5&>«.<Dft#^^{;i^<;^^fe(p«-^='7<hy— . bfx:^^^;5?.=tp<hy— T^i^*) (Yokoi N, et 
al. : Reflective meniscometry: a non-invasive method to measure tear meniscus 
curvature. Br J Ophthalmol, 83, 92-97, 1999; Yokoi N, et al.: Reflective 
meniscometry: a new field of dry eye assessment. Cornea 19, S37-S43, 2000;Oguz 
H, et al. :The height and radius of the tear meniscus and methods for examining 
these parameters. Cornea 19, 497-500, 2000; Yokoi N, et al.rTear meniscus 
changes during cotton thread and schirmer testing. Invest Ophthalomol Vis Sci 41, 
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3748-3753. 2000 M^mj^ :^^:^='?^hU'-t\^y':t?^=^^=^y^—i^—, *>fcf>LV^0g 
f4l7, 65-66, 2000;^#fllJ^. 4"^ ^.Sjogren ^E^|^<DffbV^;^^jfe, ^fc^jb 
l/^BS^ie. 1515-1523. 1999;^#IlJ^:^^;^=3^hy— . K^-TT-Y^J^PPP, 80H 
-83H. 2002. h'^^T^m^^m, MM, 2002 ;#^2]Zn-267102 

=.:^:lj:^(Dm^, K^-rr-r^jS^FFF. 25M-28M. 2002, h*^4T-fm^^m. 

iittC>|?|E, e::^flg|^^#^^ 107, 526-529, 2003;Mainstone JC, et al.zTear 
meniscus measurement in the diagnosis of dry eye. Curr. Eye Res. 15, 653-661, 
1996;Oguz H, et al. :The height and radius of the teeir meniscus and methods for 
examining these parameters. Cornea 19. 497-500, 2000) , -YV^— :73i0^hy— & ( 
^#I'J^:^?^O^i/i?— :7aii3p«hy— , fefce>bV^fig^l4, 1337-1338, 1997; 
Yokoi N, et al.: Correlation of tear lipid layer interference patterns with the 
diagnosis and severity of dry eye. Am J Ophthalmol 122. 818-824, 1996;^#llj^. 
't'+t H : Sjogren 3!m{^S¥(D3^bV^;^^fe. fe/c:bbV^flg^l6, 1515-1523. 1999)^ 

11, 1043-1045, 1994;Yokoi N, Kinoshita S: Clinical evaluation of corneal epithelial 
beirrier function with slit-lamp fluorophotometer. Cornea 14, 485-489, 1995;^||#MlJ 

76-77, 1998) fj:t*^mm\^XhX\^\ 

[0021] . si±x-nh'^4T4<Di^^ mwr) ^mi^t':>x^mm%:mmi.fc7!)K ^^m(D 
[0022] ^mm(Dmm^m^^mmm^m^^fzmm^mm^(DMm^m^)i^mm^ 
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[0023] ^mm(Dm(Dmmn. ilSOXhiopropanal S-OxideRW(DmM^t'B-^i&^T(D 

fj:\^^^m^-D\^^xitwtj&<Dm.m^mm'r^a 

Mb?] 




[0024] :^^m(Dmm^m^mn\\'i.^ mw.(o^m^iSz'r^tib^^(D^mtj:\^u^m\z.^^ 
nM:tfi:^^^(Di^mmt\^xm'7'<T^^m^f^:Lti>^xt^o — nm±.mm 

^^iEiSlfU^^ffli-'5^i:t>-e#5„ Mt-fi. VDT (Visual display terminal) 

[0025] ^mm(Dmm^miS:mmn. j^mm. m^mmm. ^MMmi'^mm^n^:^^. 
ts:<. i^mMm(Dm(Dmm^^mm(DmM^^^^^^^tx\ mmi^tcmmf^^^ 
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[0026] >i^^m<Dmm^miS:mmia^. mm^ti^mm^^k (xf* ^g&^m) ^^^tcub 

i^!ii^m^j:&(mib^^m±^^j3m) (D^^M^^ (Thiopropanal S-OxideRXlXXi-i^ 

_hlB^Hg^^^-r-5fca6{C. mx.it. mm<Dm^W^l, 700, OOOOrc^yV^— 7^ 
/1/^?S3m lii^-t:{-^*tL6Thiopropanal S-oxide(DS{3:te^i-^fi^l[Hl^fc<9l^-^ 
-Ct^i^t-. Thiopropanal S-oxide^^^§g<DiR?^^;g^J{jEii^Jcf td^^^-fr^^^ 

mm:^mm(Dmm^miS:mmim(D^^mt:i^^t^^ti^mmmit. mmi^-^^ 

mm7:>mm^thxmm(D^^mmT\.. ^mmcx^mmmhmmtfji^ti (± 
m^^^ti^^^^±x^A,fz:mmm£AJimmit\^ ^^tim^^tix\^ ^7'^v ^)o ;i 

tuicMvx. :^mm<Dmm^miS:mMi^xthit. m^^^<Dmmi^x^x7^^m 

[0027] ^mm(Dmm^miS:mMi-i. ±m(D^^f^^(Dmi^^m^mk mwm. wmm 
tt^j. ^m^m. ^^~hm. mmmm^m'K^mi^xmmx^^^ mmitrnti^x 
itmt-i-\^V':7j>.. ^^v-tv^^m^mmx^^o m.mMt\^xit:^^mmmm. v>mm 
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/Mr/Pa— t:Ko^'>>^citVu-fe/H3— tKc:^->:/ntVi'^^/i^-fe/H3— , 
[0028] ^^p^<^iR?^5>^^{^il^J^.'^JS^J^(7:>ii:^0g{c:M-r6ff^S^-r^^'a^{^{i. 

mi^^\^^xi'im^(Dm:m^mM<D^^^mmm^j:t^=k^m-r^^tjb>x^^o 
^^|g{;I43v^T«. mm(D^mmi^^m^^:^mizxoxnhtirc^^m^i^m 

MMm 1 

[0030] i.{ii^^5><^Pi^ 

^TOUJg^J-e^ffi-rS^S^fig^XThiopropanal S-oxide)^. J. Am. Chem. Soc. 
Vol. 118. No. 32, 1996, 7492-7501 (c:tBtt$tL5;^fe{c2ii:T>ft:#'^^L;rc:„ 
ti—^m2iZ^-t^ :i(D^0.^m-±. 1-propanesulfinyl chloride^^f^-t^y^y^-yy ( 
Rf'i^l)t^ S^£i2t?l-propanesuIfinyl chloride;6ip5{giRJ^^(Thiopropanal S-oxide) 
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l-l.Sli&l^c:ov^T 

1-propanesulfinyl chlonde(D^^P^^—J^^^3iZ^'f-o ^^i/^j^nV— >3>'^, 
;05i7.12g#^tLfCo #^tl//cl-propanesulfinyl chloridefi. 'H-NMRX-^(Dm^^^M 

l-2.Slc;^2(COVNT 

-fS^^^XThiopropanal S-oxide)(D^^:^^—J^^m4iZ^'to miC^l.tlX^lZ 

^m^mmvx\^^tio Mmrmc. nhfifz.=^^/v^—'Tjvm^^^. ore 220hpa<o^ 
7^/i.^g5feL. m\mz.wmLrc^ ^jM(Dmm^m\^^^mmi^^^ 

-r^C>^^fitU-CffiV^fCo ^ii^^^^f^t^MffiO^ZiKitf*. 1 704876 (n=3)T-*>o 

(HPLC^#) 

: mm lOA 

^iJI-Rl^i^m^ : mm SPD-IOAV 
^vi-^Y^^y^ : CR-5A 

: -fei^v'aL— Pegasil ODS 
^Wk : 30% MeOH (pH 3.3. TFA) 
ftfei^ : 0.6 ml/min 
:^9J^U& : 35*C 
:g^ai^ft : 210 nm 
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[0031] mmmi-Cmmi^fcmm^^^m^mmi^X. {«P^^(Thiopropanal S-oxide) (D 

[0032] 2.m^^^ 
' [0033] 3Mm:fJ^'Wm:fj& 

n^^m.<o2^.m5\z.9T^-r^o\z.^ ^^2Uff)-m^\tmA^{^Wi^)^. 

Bh^^m-rh^m^^r>x'^Ayfm'^tfj:-:>x\^^. \Hmw^20(D±m-im.^M^ 

4.2cmO^®^R?f^-efea„ ftfa.;^. }hm-^20(D^U\-mMi)mZ.2cm<D^mUnm' 

^mi. ^m^mi2. ^xiP^m^2om^-tfhhr^')/\^mmm:Xh^^ i^. n-m^ 



wo 2005/067907 



21 



PCT/JP2005/000202 



};jL±(Dmmmmmix'U. f^^^io(D±^m'^^K mi^;hxuRm^^t\mm(D 

&L±<Dmmmm^^m\^^x^(D^mxmm^mmi-^o 

■^^^tn^'^^yhxsnmri^xm.u^'^tims ^m^mmmm^<Dj^m^\^i^^i^ 
. m^^x^m^^cDm^mib^o i5fj^m^^^m^^(^M^mn. aict^^^Wi^-So so 

itx.x5mmm(D=i^^ji-^—T/i-^mmv^ tth&.^n±mtmm(Dmmi^m% * 
(D^m^cDm^mn. m^^xmmmm^<Di^^m(7)±^^^inzi&'^i^x^ mm 
[0034] 3-2.mm^mm(DmM<DWiiBa 

m)^i:^''r^:^=^^=^?^hV — ^(Yokoi N, et al. : Reflective meniscometry: a 
non-invasive method to mejisure tear meniscus curvature. Br J Ophthalmol, 83, 
92-97, 1999; Yokoi N, et ah: Reflective meniscometry: a new field of dry eye 
assessment. Cornea 19, S37-S43, 2000;Oguz H, et al. :The height and radius of the 

tear meniscus and methods for examining these parameters. Cornea 19, 497-500, 
2000; Yokoi N, et al. :Tear meniscus changes during cotton thread and schirmer 
testing. Invest Ophthalomol Vis Sci 41, 3748-3753, 2OOO;^#MlJ0:7«— 
tlfr:t^^:^=^^—^—. ^tchl.\^^mnn, 65-66, 2000 M: 
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